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* NOTICES * 

JPO and NCI P I are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



Cla m 1 The catalyst for exhaust gas purification which made the multiple oxide of the perovsk,te type structure shown by genera 
o ml Ln1 -xAxM03 (the rare earth metal except Ce and A are transition metals and Ln ,s Ce or A, , ne , ,. rth metal, and M 3 all 
one sort or two sorts or more, and 0< x<1). the alumina which added Zr02. and noble metals live together at least 
[Slaim 2] Ce and Zr. or the cata^st for exhaust gas purification according to claim 1 that made the heat-r-stan : ox.de wh.ch 
contains rare earth metals other than Ce further, and wfch which at least the part serves as a multiple ox,de or the sohd solut.on l.ve 
together further. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Etrial Application] Even if it uses this invention at an elevated temperature from 800 degrees C. it relates to the three .way 
Xonent catalyst for exhaust gas purification excellent in the purification capacity of a carbon monox.de (CO), a hydrocarbon (HC). 
and nitrogen oxide (NOx). 

[Description of the Prior Art] Utilization is expected as a cheap three way component catalyst for exhaust gas > PU^ati °" with which 
h rTuS oxide wh ch has the perovskrte type structure which consists of a rare earth metal, an alkaline earth metal, and transition 
metato purifies CO HC and NOx (refer to JP.59-87046.A and JP.60-821 38.A). However, the perovskite mold mulfple ox.de cata^st 
7™ at u St beiow 800 degrees C. and when it is necessary to need high catalytic activity and and rt also needs to satisfy the 
endurance an elevated temperature in a pyrosphere 900 degrees C or more like the catalyst for ••fj^^^^^c or 
said as sufficient catalyst. That is. it will sinter, if a perovskite mold multiple ox.de .s used at an elevated temperature 900 degrees C 
more and an effective-surface product decreases, and catalytic activity falls remarkably. - A ■ . lr ,f Ar ; ftt . in 

ToOOS*] Moreover although CO and the purification capacity of HC are excellent, the perovsk.te mold multiple . ox.d. , - . htt 
the curmcation capacity of NOx. and they are not enough to present practical use as a three way component cata^st for automobile 
«hEZ^£!£?to improve NOx purgation capacity, it is known that what is necessary is JU st to make noble ^eta Is hve 
together in a perovskite mold multiple oxide. On the other hand, the alumina (alum.num ox.de; aluminum 203) is known as an 
outstonding wash CO at ingredient which can maintain a high specific surface area also in an elevated temperature 900 degrees _ C or 
Ire an^fs widely used by the precious metal catalyst. Then, in order to consider as the three way component catalyst which can be 
Ted for a long time by high temperature which calls a perovskite mold multiple oxide catalyst 900 degrees C or more. ,t ,. made to 
coexist with an alumina and it is possible to add noble metals. 

[P < rob?em(s) to be Solved by the Invention] When a perovskite mold multiple oxide was made to coexist wjh an alumina and ^ was "sed 
at the about 800-degree C elevated temperature in motor exhaust and atmospheric a.r. ,t became dear that La "nd«r Pre sentobon of a 
perovskite structure reacted with an alumina, and generated LaAI03. This LaAIOS does not have catalytic activity but when , this 
Generates the Problem by which the perovskite mold crystal structure which was excellent ,n the catalys.s » destroyed produces it. 
Then this invention uses a perovskite mold multiple oxide as a catalyst component, and while enabling rt to maintain a high specific 
surface area also at an elevated temperature by making it coexist with an alumina, it aims at offer.ng the cata^st suppress [ catalyst ] 
generation of LaAI03 and it was made to maintain a catalysis. 

[M°e 0 ans for Solving the Problem] The catalyst of this invention is a catalyst for exhaust gas purification which made the multiple oxide 
rf heUrovskrtelype structure shown by genera, formula Ln1-xAxM03 (the rare earth metal except Ce and A ™«™%™™™Ue 
and Ln is [ Ce or alkaline earth metal, and M ] all one sort or two sorts or more, and 0< x<1), the alumina ^ £%££ 2 
metals live together at least. Ce and Zr, or the heat-resistant oxide that contains rare earth metals other than Ce further and with 
which aVleast the part serves as a multiple oxide or the solid solution can be made to live together further for this catalyst. This heat 
rJsTstont oxide loToZX sintering in the elevated temperature exceeding 800 degrees C. and carries out the operation which 

r000 n o1 i The%t h a^ e of fi tystrntio r n a can make the multiple oxide or the solid solution which contains at least the multiple oxide of the 
Sovskit ^ " P e siuc ure's In by the alumina and genera, formula Ln1-xAxM03 which added Zr02 able to support noble petals and 
ca be manufactured. The support approach is the approach of using the noble-metals salt water ^^J™™* pH m ° r9 

greatly than 4 or less and 10, making noble metals sink in or adsorb, making support, and calcinating after desiccation. 
[0007] In this invention, before making an alumina and a perovskfce mold multiple oxide live together and , C °™f^^ 
or the solid solution, the description is in the point of adding Zr02 to an alumina and making an alumina front 

Zr02 on the front face of an alumina controls the mass transfer of an alumina in the elevated temperature exceeding 800 degrees C, 
and controls generation of LaAI03 by the reaction with La in a perovskite mold multiple oxide. Thereby, the 
IZcZe which was excellent in the catalysis can maintain cataVtic activity, without destroying the crystal structure also ,n the 
elevated-temperature condition which exceeds 800 degrees C under coexistence with aluminum 203_ 

r0008l What is necessary is just to use an alumina and a heat-resistant oxide in the condition (a configuration gram size purity, 
peel surface area) sle S with generally being used as support of a catalyst component. For example, more than 20m2/g of specmc 
surface area is desirable in order to hold a catalyst component in the high distribution condition. Although '^^J^ 0 * * " * 
heat-resistant oxide. Zr. and a rare earth metal is not restricted. Zr constitutes five to 50 atom, and rare earth metals other than Ce 
zero to 100 atom preferably five to 100 atom to 100 atoms of Ce so that it may become the atomic ratio of five to 30 atom. 
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[0009] When the effeotiyeness by the alumina or the heat-resistant oxide ^/J^ a X S l™lLVA O.W- L powtr. 
resistant oxid. and i, os.s, And H: is £^^J^^ESZlZL +L« « . 

°.dt the ^"di^an oonditien on support, or exists in the oond„,o„ 

of high distribution between an alumina or heat-res.stant ox.de powder. nprovskite mo)d muftip | e oxide], the purification 

[0010] Although it can be used as a three way component cata yst also ,m rtsdf potato mofc mult.p£ x M the P flctivity over 
capacity over NOx is a Ifct.e inferior compared w * h ..^^^^^ - a PuS'oBUSU krte mold multiple oxide and 

NOx. little addition of the noble ^^^^S^^^Z supported noble metals are supported with a 
alumina top - or it is further supported also on the heat-res.stant °^^ n wnic h does not react on the other hand, or a heat- 

condition of usually being used as a catalyst component. „ hncfin from from among Ru Rh Pd Os(es). Ir(s). and Pt(s) 

[0012] The noble metals which are other catalyst components u " ™ *^ proves most The 

of a platinum group, or two sorts or more. When Pd .s used among ^^J^^^J^Zt^ whole quantity. Even if 
amount of noble metals has 0.1 - 2 desirably good * * *• ™«£ ™ £f 1 S ^n 0.01 % of the weight, and it exceeds 5 % 
improvement in NOx purification capacity is madequate when there are few condr tion (a configuration, grain 

elevated temperature exceeding 800 degrees C aDD roach of manufacturing the catalyst of this invention In the 

[0013] At the process which makes noU. metals ~TSJn^ of less As a water-soluble noble-metals 

case of the m^-^Jgg^^ ^5 £^ water so.ution indicates strong acid nature to be. 

salt, chlorides, such as Pd ™:™£ o". ( NO 3)3 and Rh (N03)3 Pd(N02)2(NH3) 2. and Pt(N02)2(NH3) 2. etc. are desirable 
such as nrtrates, such as Pd (N03)2. Ru (N03J3. anc I Rh WlW . k V , ^ manufacturing itTetr apod 

[0014] In the case of the approach of making pH of a noble metals salt water J">'"™" * whether it prepares and uses so that 
amine palladium dichloride Pd(NH3)4CI2 and tetra-amine pallad.um oxalate (NH3) (OH) Pd 4 { *P^rj such as 

aqu eous ammonia anc Ian acid may 

chlorides, such as PdCI2, PtCI2. and RuCI3.3H20. and Pd IN03W. Ru in > . p d(N02 )2(NH3) 2 and Pt(N02)2(NH3) 2. and it may be 
-J ^I^TTw^l^.tSrtS: .end use for a predefined or i, pen 

and water, oan make it the shape of . slurry, and oen also apply end use ,t for a base metenel. 

noble metals were made to live together at least in this invention. 

[0016] 

[Example] 

£=£. ,} A : The ion-exchange-water 50 weight section » 
pretreatment marketing of an alumina, and '-^^^ 30 minutes and is made to agitate in 

49.9 weight section is dissolved in the .on-exchange water su we.gnt secx.o degrees C Then it is made to dry in 

addition to 20gamma-a,uminum 3 powder which ^carnec I out water ^J^^iJ ISs and dilpersing moisture, it is 

SeSSrHSS 

liquid) of oxy-zroon.unn-nrtrete «r02 <NO») waters ™™™*™ Mon *^ s aod , d , ano it dri ed in 10-hour atmospherio air at 110 
ZZ?££^tt&2!S2£ w"n,ed at M. de.rees O in at.ospherio air for 3 hours, and about 

Kp±d^^ 

ro^:^^^ 

^droPP^^^^ 
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perovskite mold multiple oxide. The aluminum203 powder 60 weight section - J'^^f ^ r * 6 ^ ba| , mi| about ior 

the heat-resistant Sena PO^lT^ £ S^^»tK!l*n (so.id content 5 weight 
water so that total sol.ds may become 50wt (s)% abo ttheoe v Mjxjng ^ 1 2 hour _ ± ^ 

sections) and the homogeneity was coated, after making this slurry flow into a 

and the slurry was obtained. The excessive slurry was o. , c for 12 hours it calcinated at 600 degrees C in 

cor**, honeycomb. The honeycomb behind a slunv ilS. *r b-*. was 180, per 



r for 3 hours, and the honeycomb-like sample was 
honeycomb capacity of 11. 



nitrate solution (Pd concentration 4.4wt%) of noble metals 



[0020] Procedure E: 38 weitfrt coot, one ™£™ « T.^ P^ fcr M 5 ^chanee-w.ter 50 w. it ht section was 

• tion, ena also the catalyst sample of an example 2 was obtained by the same actuation as an example 1 
[TO22] (ExTmpll 3) PerovsWte moufmuKple oxide Powder was made into 50 „ was made into 60 



rOoV.V,e7.dTzr02 ] aluminums powder into 40 weight sections, and the heat-resistant Seria powder was made into 3 

sections, and the palladium nitrate .solution of the 18.9 weigh rt sec tions was me ag an examp|e , 

about a part for Pd in Procedure E. and also the ^^'T^^^^^JS^^ powder into 75 weight sections, and 

si (E ^ — ie * - — e 4 was ° btained by the same 

actuation as an example 1. 9rw---«s«s.»d I" Zr02 1 aluminum3 powder was replaced 

is shown in Table 2. Table 2 shows 50% purification temperature after the first stage and a durability test. 
[0026] 



[Table 1] 












(Lao-sCeo.a) (Feo.6CD 0 .4)0 3 C75] 




(CeZiY)0 2 [15) 


PdCl-67] 


mmm2 


(Lao.8Ce 0 .2) (Fe 0 . 6 Co 0 - 4 )0 3 C75] 




(CeZrY)0 2 £35) 


PdCl.67D 


mmmz 


(Lao-sCeo-z) (Fe 0 . 6 Co 0 . 4)O 3 C50D 




(CeZrY)O 2 [50) 


PdC0.83) 


mmm4 


(Lao. 8 Ce 0 . 2) (Fe 0 . eCo 0 . 4 )0 3 C75] 


^a-r^C7&] 




PdCl.67] 


imma 


(Lao. sCeo. 2) (Fe 0 . -Coo. 4)0 3 C75] 




(CeZrY)0 2 [153 


PdCl.67] 


tomb 






(CeZrY)0 2 [50) 


Pt-Rh 
CO. 54) 



[0027] 
[Table 2] 
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4/4 <<—i/ 





sj«8 5 0%i*ikiaffi cc) 




CO 


HC 


NO x 


CO 


HC 


NOx 




150 


16 2 


16 2 


2 3 0 


233 


2 2 2 


HHWJ2 


1 6 1 


1 80 


16 8 


23 1 


242 


2 20 




16 7 


17 1 


17 2 


2 4 5 


239 


24 7 


mum 4 


1 7 1 


17 8 


1 80 


26 2 


246 


2 5 3 




17 5 


201 


1 9 7 


28 3 


284 


2 6 8 


JfctMWb 


19 2 


207 


1 9 7 


2 8 5 


2 9 8 


28 1 



[0028] Measurement and the durability test of catalytic activity were P^™^" of cels 4 00-/inch 2) cordierite 

passes along a catalyst was made into 30.000-/time amount. 

durability test was performed. Catalytic act.vty was «»*^»* ? ^™^Sl?^ri.on in catalytic activity. Moreover, 

_3S rr^Ju^"S^^=^=S o f eacn a^oia. F ro m *. *» 
^ooSng of an ataina «ho„s that Ih. degradation reaction in an alavated temperature . oontroll.d 



[Translation done.] 
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